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The dust clears at last from the madness of I've made what is probably my final list of 
home choras and holiday preparations. I am now conventions that I expect to attend next year. 
ready to plunge into this double issue, as I I'll be at Confusion for the first time this Janu= : 
threatened, ary: it seems to be cheaper to fly there from 

The last four months have been largely rou- Newark than from Champaign. I'11l be driving to i 
tine. I just wound up what turned cut to be my Boskone 18 the following month; I think the last i 
last month on night shift as a Controller. At one I went to was number 12. Is anyone else out 
the actual time that I am typing this (10 PM, there looking for an excuse to revisit Boston? i 
December 31st), I have just recently learned that The Following week, I'll be flying to Chicago to 
I am now in my last month as a Controller. On . see what all this brouhaha is in Evanston. I am ' 
January 19, I will begin working here during taking a week's vacation after that to make what 
normal human hours in Orbital Dynamics. I am may be my final visit to Champaign. I have already’ 
not sure exactly what my responsibilities will reserved a double at the Evanston Noliday Inn and 
be, but I suspect some large part of them will am once again recruiting boarders; interested 
involve preparing our own orbital calculation applicants are requested to give me a yell some- ! 
prograns. time soon. I will need a lift from the airport i 

Orbital Dynamics School last month was fun; that Friday and a ride down to Champaign on Sunday. | 
it reminded me how much I miss some aspects of May I once again impose myself upon the celebrated | 
Academia. In one week, we dealt with basic hospitality of the Midwest? Just two weeks after 
Keplerian motion, perturbational effects, station- I leave Chambana, I spin around and land in 
keeping maneuvers, attitude dynamics, and orbit Columbus, by which time you should be heartily sick 


determination. One of the most surprising things of my visits. Denver finally acknowledged my 
I learned, after having carefully studied all the existence; I am presently deciding which $50+/day 


classical 19th-Century methods of determining an room I'd like to walk to the convention from; once | 
orbit from positional measurements, is that prac- the city has decided what they'll give me, I'11 : 
tically everyone in the field today just inte- be looking for tenants. Anyone else planning to 

grates the acceleration equation numerically by go breathe some thin air? And, of course, in : 


computer. With a sufficient body of measurements, December, everyone goes to Windycon... With travel: 
One can algo extract from the data the aspherical expenses as costly as they are, I am postponing 
mass distribution of the Earth, the gravitational my plans to purchase a computer-for a while. I 
effects of the Sun, Moon, Jupiter, ete., the want to put away some money this year. 

strength of solar radiation pressure, and other 
perturbing influences. All of this is in pre- 
paration for improving upon the programs Hughes 
gave us back in 1974 (which descend from pro- 
grans written in 1964, when core was core...) 
when we get our redundant in-house PDP 11-70s 
around May. Right now we run our programs 
through a line te WU's facility in Mahwah, which 
ie a nuisance when everyone there goes home 

after hours and the system crashes. We also 

note from the oscillations in the telemetry sig- 
nal strengths of our satellites that all three 
are precessing to some extent (one cannot consume 
propellant in a perfectly symmetrical manner). 

We would like to work out how to rebalance the 
internal mass without waiting around for Hughes 
to tell us how. 

Christmas was quite pleasant, particularly 
since I was able to have someone else stay here : ES tea Cats 
to watch over things (being a Thursday, it was Sere 
really part of my work week). I couldn't ask for, 
that again, so here I am on New Year's Eve and 
the rest of the week... 

Since I will be upstate most of the time 
henceforth, I will need an apartment I can actu- 
ally live in. The Village Management is watching 
for a suitable opening for me, so the only change 
in address apparent to the remote observer will 
be a new Rural Route box number by April Ist. 

This will give me a couple months to settle again 
before becoming Guest GTB for APA-TECH #13 (so 
Renee informs me). 
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Just after Thanksgiving, I acquired a genuine 
13-minute Maltman Avenue Not-a-Frisbee. The Wizard 
was actually bowled over by this and sent me all 
sorts of supplementary literature. I'11l bring it 
along for PRIVATE (at his request) viewing in 
February. 

Having suffered enough befuddlement as an 
electronic illiterate, I am taking night courses 
at a couple of nearby county colleges next semester 
in electronics and also in geology and modern art. 
WU will pay me back for the engineering course; I 
doubt that I can convince them that an understan- 
ding of terminal morraines or of the Cubists will 
enhance my "career development”. 

Hughes sent us a cute Christmas present: | 
it was a die-cut sheet of slot~-and-tab pieces 
that assemble into a model of the HS-376, contes 
of which will become Westars IV and V. The HS-376 | 
enjoys the distinction of being the world's first 
“pop-top" satellite. 
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I left as an exercise last time to prove that: 


N 

yea (pefP 

aut a 
Keith's proof is substantially similar to the one 
I was going to give, so I won't reiterate it. 
What I consider the sneakiest method in mathe- 
matics is proof by induction. The principle of 
mathematical induction states that a theorem is 
true 1f it is true for N = 1 and also, assuming 
that it is true for some arbitrary integer N, 
that it is true for N+l. That is to say, what's 
sauce for the goose, and what's sauce for N+1 
geese, is sauce for any integral number of geese. 
It sounds hokey as anything, but it is a funda- 
mental postulate in the structure of mathematics 
(and if you don't like it, you can just go use 
some other mathematics!). 
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PHENOMENOLOGICAL BEDTIME STORIES 
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' however. 
, Everyone one would like to and some people are 


Permit me to lapse into a trance and dimly 
recall conventions long gone... 


NOREASCON II 


Strangely, what I recall most about this 
convention was some truly fine dining (Steve's 
Ice Cream on Wednesday night, Mama Maria's Thurs- 
day, Locke-Ober Friday, Ginza Saturday, and Legal 
Seafoods Sunday) in good company. I enjoyed 
myself immensely and succeeded in putting a crus- 
tacean on the backs of a few Midwestern folk. 

As for the convention itself, I went to one 
whole talk, in which, unfortunately, Marvin Min- 
sky had little new to say. I saw two movies for 
the first time: Time After Time and The Life of 
Brian. Both had a number of delightful bits in 
them, but I did not feel entirely satisfied. The 
first was very well acted and had a very serious 


social point to make. I just thought there were 


too many time-travellers' loose ends left around. 
As my erstwhile roommate, Guy "Where's the River?" 
Consolmagno is fond of saying, "Heinlein did it 
forty years ago and he did it better." Monty 
Python, as always, comes up with some truly in- 
spired ideas, but often runs into problens 
stringing them together. For blooper fans, did 
anyone spot the gentleman in 20th-Century dress 
strolling around in the background in one shot 
of the Crucifixion Sequence? I saw most of the 
amateur shorts, but the hit of the show was the 
chartreuse-clad fellow who needs no further intro- 
duction. I never did get: to any of the video 
rooms, 

Otherwise, my time was spent showing of £ 
MIT and the Center of the Universe and taiding 
various bookstores. I thought the convention was 
very well run (I understand NESPA wore out a lot 
of whips). Keeping the ice-cream stand open all 
night almost compensated for the beverage stores 
being closed due to local blue laws. Support 
Boston in 1989} 


WINDYCON 7 


You can't beat the Hyatt Regency at 67% off! 
Someone pulled off a veritable coup. Now if they'd 
just discount the parking and food... 

The hotel is convenient to all sorts of shop- 
ping by day and to Practically nothing at night. 

I would suggest that the Chicon committee compile 
a very good list of nearby eateries by 1982 or 
there is going to be SCREAMING. 

I think my attendance of activities consis- 
ted of getting wiped out in the Trivia Bowl semi- 
finals, despite the sterling efforts of my tean-~ 
mates. The highlight was seeing the Kittons 
depose their arch-rivals, the Worldcon champs. 

Who needed formal activities, though, with 
the Marshall Fields LEGO exhibit and some mice 
big bookstores nearby? Dining at Azuma was fine, 
too. Organization is becoming a severe problem, 
It has become impossible to go out with 


feeling slighted. Is there a humane solution? 

Some time was also spent by assorted GT 
persons (who shall remain anonymous, pending a 
grand jury hearing) in plotting and/or execu- 
ting assorted deviltry in and around the con- 
vention site. CO,-falis, light shows on the 
Wrigley Building,“raft races in the lobby foun- 
tain, and animated skylines were allegedly dis- 
cussed. (In a moment, the results of that 
trial...) 

The one meal worth the money at the Hyatt 
is the Sunday Brunch for $11. I fear ny fellow 
ChUSFAns and I emulated pigs. So what? 
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TRIVIAL GRUMBLINGS 


I’m afraid I have to say that the Windycon 
Trivia Bowl was only so-so this year; they've 
dove far better in the past. This one pointed 
up all the evils of the "College Bowl" format, 
to my mind. It would have helped also if the 
M.C. had been able to remember all the rules and 
to pronounce the names... 

Whilst I harp upon this, John Nine has 
offered to work on the Chicon Trivia Bowl and I 
am trying to re~assemble as much of the Whatcon 
writing team as possible. I'd also like to work 
on the Windycon 8 trivia. Who should we talk to? 


& ek * 
BRIEF NOTES: 


For you feathered-serpent-god fans in the 
audience, minor planet 1915, known as Quetzal~- 


coatl, will be passing within eight million miles 


of Earth on March 2nd, on its way out to the 


own orbit. This is the closest approach it has 
made in 75 years or will make until the mid-2000s. 
Unfortunately, its maximum visual brightness 

will be 13th magnitude, requiring a good clear 
night and at least an 8" telescope. 


asteroid belt from a perihelion just beyond our i 


WANTED: L.E.O. SANITATION ENGINEERS -- : 
An article by Vladimir Chobotov in the September | 
1980 Aeronautics and Astronautics discusses the : 
risk of collision between functioning satellites, 
especially those in low orbit, and the rest of the 
4100 objects presently tracked by NORAD. The 
author also assesses the problem in L5 years, 
when the number of objects could become 30,000, 
“The probability of collision by 1995 for a 
50-m.-radius spacecraft in a LO00-day, circular- 
orbit, low-altitude (500 -.1500 km.) mission 
could be on the order of 50%. This would clearly 
be unacceptable." 


I found the Starbow paper. That is to say, 
a paper in the Journal of the British Interpla- 
hetary Soctety (vol. 18, pp. 273-7, 1961) by 
E. Sanger, entitled "Some Optical and Kinematical 
Effects in Interstellar Astronautics", appears to 
be the one that set people off on starbows. The 
physics all looks fine, but Sanger does state the 
following assumption: 


For simplicity's sake, we may assume 
that the stars ... as seen from the space 
vehicle when at rest, are all of a medium 
yellow color, of perhaps A, = 5900 A. 


If one makes this assumption, one gets the expec- 
ted graduated Doppler shift, with the consequent 
starbow and forward "blind spot". Of course, as 
I'm sure the author was aware, stars are not 
monochromatic light sources and must be treated 
at least as blackbody radiators of various temn- 
peratures, as has been mentioned before. Someone 
- else didn't read the fine print... 


In the January Scientific American, Douglas 
Hofstadter of G E B fame noted that he will be 
alternating with Martin Gardner in the Mathema- 
tical Games section (anagrammatically titled 
"Metamagical Themas"). Gardner will be retiring 
after December, having performed inestimable 
services in that column for 25 years. Next year, 
the good Doctor Hofstadter will be appearing there 
regularly. 


| 


‘mot satisfied with for various reasons. 
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Now that Cosmos has completed its run on 
PBS (it will be re-run in the fall), they are 
dangling another morsel before us. The History 
of Space Flight will commence on February 10th 
(timed to coincide with the final Shuttle tests?). 
I'll have to get some more tape... 


November 4th and 5th were quite firmly over- 
cast out this way, although some of the pre-dawn 
skies have been quite pretty since then. With 
weather like this, is it any wonder I'm a theo- 
retician? 


REVIEWS: 


Now that I've finished just about everything 
Niven has published, except Lucifer's Hammer, I 
will loosely rank them (for what it's worth) by 
literary merit. 


T: 


The Mote in God's Eye, Ringworld 
II: 


World of Ptaavs, Protector, Ringworld 
Engineers, A World Out of Time, The 
Flying Sorcerers 

Patchwork Girl, Gift From Earth, The 
Magic Goes Away 


III: 


In the first class, I have put two novels that 
I consider modern "classics" and could stand up 
with most of what contemporary literature has 


produced (were science fiction more “respectable"). 


I put in the middle class stories which 1 still 
think are quite good, but are not quite as 
"powerful", The last rank includes works I was 
In the 
latest of these, Patchwork Girl, I cannot say 
that I found the basis of the mystery especially 
convincing, . : 
Among Niven’s anthologies, I recommend just 


about all of the stories in Tales of Known Space, 
Neutron Star, A Hole in Space, Flight of the 
Horse, and The Long Arm of Gil Hamilton. In All 


The Myriad Ways, I thought the title story and 
"Inconstant Moon" were best. Convergent Series 
incorporates the out-of-print anthology, Shape 


of Space, and many of his most recent short 


stories. I think of the title story as perhaps 
the most characteristically Nivenesque of his 
short tales; I also felt "One Face" and "The 
Meddler" to be the best in this collection, 

As is probably clear from the above, I am 
not as fond of his work after 1975 for the most 


/ part. It is remarkable to me, nonetheless, that 
. he has produced so many fine stories in the inter- 


_ through the SFBC and have yet to read it. 


val of only 15 years. 


I've only received Wizard in the last month 


As for 
the rest of John Varley's works, I would say that 


| he is one of the great new short story writers 


we have. One of his principal themes seems to be 
the effects biological engineering would have on 


‘human society and our world-view (a process of 


alteration accelerated by the obliteration of 
Earth-bound culture). The best stories in Persis- 
tence of Vision are the title story, "Air Raid" 
(has anyone else heard a rumor that there are 
plans to make a movie out of it?), "The Phantom 
of Kansas", "Overdrawn at the Memory Bank" (much 
in the spirit of Phillip K. Dick), and "Gotta 
Sing, Gotta Dance". My favorites in The Barbie 
Murders are the title story, "Equinoctial", and 
"The Funhouse Effect" (yet another variation of 
the "...then he woke up” story). 1 don't feel 
that Varley has developed an equal commend of 
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the novel form, to judge from The Ophiuchi Hot- 
line and Titan. The latter seems to be Varley's 
"Ringworld" and I am curious to see where he will 
lead us in his proposed trilogy. : 


I didn't like any of Pohl's last three 
novels. Gateway was the best of them, although 
I wasn’t much taken with the hokey psychiatric 

-aspects of the book. JEM doesn't get in and. 
really develop the alien cultures that Pohl 
introduces, so one doesn't really get a feeling 
for what the humans are interfering with. Beyond 
the Blue Event Horizon takes two of its most 
serious plot complications and casually brushes 
them aside. The author does show a considerable 
skill in his last two novels for creating gen- 
uinely unlikeable characters. The annoying part 
is that, since almost all of them are greedy and 
cynical, there is little contrast; there are no 
real "heroes". 


I am rather puzzled by something, having 
just finished Clarke's last three novels, Rendez- 
vous with Rama, Imperial Earth, and The Foun- 
tains of Paradise. They all embody his charac- 
teristic visionary thinking, his talent for 
metaphor, and his feeling of "technological mnys- 
ticism" (the grandest feats of engineers can 
rival the most glorious works of Nature: God as 
Most Supreme Engineer). As a work of literature, 
however, Imperial Earth manages to merge this 
with strong characterization and “human" situ- 
ations. So how come the other two won the Hugos? 


I am adding to my bibliography on life else- 
where in the Universe the recent book by the Good 
Doctor Asimov, Extraterrestrial Civilizations. 

It appears to offer the most thorough analysis 
of the question among the spate of recent books 
on this subject (although I cannot claim to have 
read them all). If you are interested in an 
up-to-date study of the problem at an introduc- 
tory level, this is the place to start. 

My sole objection is a technical one: I 
feel his evaluation to be highly optimistic. 
Asimov sets the number of planets on which tech- 
nological civilizations have developed at 390 
million and the number of extant civilizations 
at 530,000. For my own reasons, which I may 
elaborate upon some other time, I put these nun- 
bers closer to 14,000 and about 35, respectively. 
It is far easier then to deal with the question, 
"Why don't we hear from them?". 


Cosmos has finished its awaited run. I 
think it's important for the critics to under- 
stand that it is not an astronomy course, but 
Sagan's personal ramble through the implications 
of our modern world view. As such, I felt that 
some of the segments meandered a good bit with- 
out providing a strong sense of where the argu- 
ment was headed or why it had to pass through 


some of the territory that it did. Sagan does 
show a tendency to preach sometimes and some of 
the presentations were rather self-indulgent. 

My chief concern is over the matter of whom the 
intended audience is. The average PBS viewer is 
sufficiently well-educated to be aware of some 
of these ideas. Anyone who has read some or all 
of Sagan's books has heard most of this before. 
I thought it was a well-produced series, but I 
have my doubts that the world audience it will 
eventually reach will find the message all that 
compelling. 


THE QUINTESSENTIAL 


SINGULARITY 


Well, Doc, figures don’t lie. Your show only 


had a 16 share in the Orion spur and 
tafe of the market in the Carina. spiral arm. 
I'm afraid we'll be cancelling 
your planet as of 


You never know if 
anyone else is watching... 


On a more positive note, James Burke's 
Connections was concurrently re-run and I recently 
read the book version. Burke is a very enter- 
taining speaker and his intricate history of tech- 
nology and human events is presented in a highly 
anecdotal style. Much of this carries over to 
his book, though not with quite as much humor. 
This is a very enjoyable series, which does not 
try to make the pretense of being Civilization 
or The Ascent of Man. 


The second series of The Hitch-hikers' Guide 
to the Galaxy again has many delightful moments 
in it, but I sensed a great deal of strain in the 
effort to make this idea run for another six epi- 
sodes. I am curious to see how Adams will handle 
the third series which now seens likely. Perhaps 
I'd have enjoyed it more if it weren't for the 
pain in the diodes all down my left side... 


ek & 


“Well, you haven't had much nice to say so 


far. I suppose now you're going to do some astro- 
nomical derivations..." Wouldn't be an issue of 
QS without ‘em! 
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One mater which must $e considered in the design of a solar- powered satellite jn geosynchroncd 5 
uatarial orbit is that if most necessarih spend some time in fhe Earths shadow. This plainl occurs 
when the Earth's shadow falls upon or quite close fo the plane of The Equator, which implies that fhe Sun must 
also be: quite near fhe plane of fhe Equator. Consequently, fer an interval f roughly six weeks centered upan each 
of fhe two eguinoxes , the satellite’s usual source f power is eclipsed and Hf wist make ase of its on-board 
Storage batferies. 

How long does this cndrtion persist ? What well look at is the longest possible interval such an edhpse 
can last. “Rather than set op the problem fer the exact geome which cceurs doning the “eclipse seasons”, we'll 
Simply examine the two extreme cases and use the recults to bracket the actual answer. (This turns out to 
determne the answer foirly precisely. ) 


The. Earth's umbra , er “dark shadow’, within which the Sun is totally eclipsed, (s 
preasely defined dy The pair of similar friangles shown at left. From this geanetty, 
ane can write the relation: 


£ , Ate 
dg dg 


where x is the lengih of the unbra,, ‘R is the Earth-Sun distance, dg is Me 
Farth’s diameter, and do is the Sun's diameter, Hearranging this equatien yields : 


dg 
ya R eA, ‘ 


The diameter of the Earth is dg = 1276 04 km. and the diameter cf the Sun — 
is dq = 1392-108 km. ; with an orbital semi-major axis of thg.6 -10° kn. and 
an orbital eccentricity of 0.01672, the Eacth-Sun distance at perihelion is 4, = 147.1-108 km. and af 
aphelion is Ka = 1521-106 km. “Thus, the lengih o the umbra is hp = 1361-108 km. (ghs,S00 mi.) when 
the Earth is at perihelion and is de® 1.ho7 -10° km. ( 974 400 mi.) , The Hip of The ambra is over 
three- and - a-half times as remote fran Earth's center as the orbit of the Mom. . 

How. long dees it take a geesynchrancus satelhte to cross the diameter of the umbra 7 Wo need to know 
how great a sector of the satell;te’s orbit falls within the shadow, The radius a ip ae ate orbit E 
determined uniguely ‘by its orbital period of me sidereal fay Che Earta’s rofaional 
period \ or gS: Sk seemds ; The radius, fy, frm Kepler's Third Laur, is 
42, j60 kn. (6. 6107 ro). The chord , z, of the orbif through the umbra is 
given by the relation ; 


deo) 
fs 


ey 


7 


z . de 


— =z 


ee” x 


¢ 


a perihelion , the feng th of this chord is Zp 12,361 km, and af aphelen, 
 Z_ = 12,334 km, : 
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The are of Me orbit passing Throvgh the umbra subtends an angle db , determined by the egaation 
f= 2sin' (FZ) ; 


‘ i ad Thal 7 aa 16-959 and gy = I, 877. The amet f tine the satellite requires fo cover this 
are Is agen by : 
J = oA : gS 164 seconds : 


~ the maximum possible length of echpse af perihelion would be Ip = 4035.2 sec, = 64-25 min. and 
at aphelion would be Te 2 $039.5 Sec. = 67-32 min. In pat P the eclipses cannot ocear at either 
of those points in the Earth’s orbit , but the actual possible maximum eclipse interval is yery narcovily 
delimited . 

The penumbra or “seemdary shadow" , within which the Sun is at feast 


pactially eclipsed, is also defined by 4 pair of similar Triangles , such that do t 
3 2 | 
de = as and Mtn = RR 3 
d 
hence, we have M = (2) m = J09.09 m and MN0.09m=K , so 
M» = 1936-106 km. and tg = 1392-108 km, | 
The chord , z, through the penumbra is determined by de 
@ pair of similar friangles ) producing the relation: 
me . Mth 
dg z * 


at perihelion , the length of this chord is Zn2 13,158 km. and at aphelien , 
Z,> 13.145 km. “As before, the are of the orbit passing through the penumbra 
is pp = 17-955 at perihelion and g, = 9989 he appuat of jo the 
satellite reqvices to cover this are would be Tp + 42975 sec = PU.62 min. at 
perihelion and cv = 4293.2 soc. = F155 min. at 4p halon . The actual possible 
maximum interyal again lies between these closely -spaced Jimifs. 


if it is possible fr the tip of the Ho's umbra fe reach the Earth’ surface, then i¢ most 
Surely be so that a geasynchranous satellite can be plunged into eclipse by the Mem. This weold 
take place at a time when He Sun, Mom, Satellite,and Earth are all neark collinear , that is, af 
Some time during the “ecliptic intervals" , the periods when solar and lunac echpses may secur. 


y 
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We iy | determine the length of the Moms umbra as before. The orbital semi-major axis of 
the Moon js 384-4107 ken. and its orbital eccentricity is 0.0549, So its distance at perigee 
is 363.3107 km. and at apogee is 405.5 +107 km. Its closest approach to the Sun is when 

. it is at apogee and Earth is at perihelion , predoeing a Mom-San distance of KR, = 46. i: jo8 kan. 
(we are necessarily speaking Q f the conditions at “new mao" phase) ; its greatest remove at new mam 
is Ry = 19.7 -10% km. The diameter of the Moon is dy = 3.476-107 km, Following The reasoning 
sed previously, the length of the Meon's umbra is given by : 


ie iderara) 


and so vars between the extremes of ¥, = 967.2 -108 km. (225,200 mi.) and ¥,= 379.9 -10° kon. 
(236, 000 mi.) . 


In fhe first case, the umbra fails fo reach the Earth’s Surface . CO. # 
falling short of Earth's center by (405.5 - 367.2) - 107 km. = 39-3107 km. I 38-a-o%ke, 
The chord , 2,, of the orbit through the umbra is given by : i 
| ee gi eae | 

I - 38.310" km. x! 
thas, we find that Z,= 36.5 km. . that the arc of the orbit Hough ig 
the umbra is o, = o°0}97 , and that the time heeded jr the satellite t nee 


to traverse this arc is dy = U9 seconds. Moan at apogee, Earth at perihelion. 


In the seemd case, the tip of the umbra would pass beyond the center of the 
Earth by a distance of (379-8 ~ 363.3) - 103 km. = 65-107 km. The chord, #,, 
Through the ambra js given by: 


Z _ & . 
I + 16-5-107km. , 


here, we obtain 2, = 537.6 km., f, + 0-731 , and Ty = Iph.9 see 
= 2.91 min. Once again, the exact geometry of an eclipse produced by 
the Mom would be intermediate fo these cases (in which we have determined 


the longest possible eclipses). 
x * * 


From the Adantic City Press Bureau: ‘The advent of the 80's is witness to the accelera- 

Irrelevant insert: tion of the cataclsym [sic] transformation of Atlantic City from the seaside resort in de- 
Spair of its daterioration into one of the world’s finest entertainment-convention centers. 

**Rivaling ‘the destructive wrath that was visited on the fabled walls of Jericho, old 


Moon at perigee , Eorth at aphelion 


Whaddaya want, good ranma, walls in Adlantic City have come tumbling down and from their ruins are rising the palatial 
ie towers of plush hotel-gambling casinos to share the beachfront atmosphere with the ever 
geod taste, good writing 3 present seagulls... . 


“Like skeletal specters rising from dust, casino-hotels along the Atlantic City 

zZ 2 beachfront are pointing their steel-and-concrete fingers ever higher into the sparkling sun- 

J ood PPe iting, good sense, gued.. *  ditsky, each hoping to present its attractions for the fun and games of millions before too 
many more new years age into old years... .”” ; 
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At Noreascan, Rolf and | had an argument about the "antimatter drive” which Dr. Forvard 
discussed ja his talk there. / expressed my deubfs as to its economy per infers te/lar flight. There 
is no doubt that the most e ficient method of storing energy known in present physical theory 
is in the form of Kofe matter and 507% antimatter. | just dont fink this method is right for us— yer 

Rolf has suggested that an effective strategy or tnterstellar travel would be uniform acceleration 
fo a cruising speed of , sag, 4. x2 followed } uniform deceleration fo rest at the appropriate 
time. This keeps the radiation hazard caused by ploming Tarough stahimary inkers tellar gas from 
beenming unreasonable . Drag also does not become the problem that it is at close to light-speed. 
if the ship accelerates af a uniform 19. for 0.gho gear (259 days) of shipS time, tf will 
reach a velocity of 0.2d¢ over a distance of 4.399 light -year (2h, 500 Au) ; the ratio of 
payload- plus fuel to pa load for the complete one-wey trip is 5.665 + J. Let suppose we ean 
manage the trip with a fotal payload P) just J0,000 metric ts ; the ship will need te cerry 46, 650 
metric tons of mailer and antimatter for uel, 

Let us further imagine that an inexpensive way js found to fransmute between the forms of 
energy , moter , and antimatter. All that is needed is an available source of energy. The Sun 
releases the equivalent of about 4,000,000 metric fons of mass-energy per secmd, The fraction 
of this output intercepted by the Earth is essentially the ratio of the face area of Earth fo fhe 
Surface area of a sphere with a radivs of f AU, the radius of Farth’s orbit. The equivalent 
mass eneray intercepted by the Earth each secmd is: 


2 ; 
Ne 6 tons Bem ee ie i | an® fens 
4n Re £ 4-10 sy Os 7 4 145,600,000 la 4 JO shee. 


tt 


18-1077 tens /sec. 
| tm /550 seands = 57,00 tons / year 


i the Earth ased all of the sunlight available fo it to launch such missions, 
it could afford to send one sup every 295 days. 
A Kingworld with a radivs of 1 AU. and a thickness of one million miles would be able i 
collect a mass-energy equivalent of : ; 


ZitKgh | 4.196 tify, = f. Lsteiee ns ) p18 ec, 
41 Re $2,900,000 mi, 


= 21,500 tons/sec. 
Such a “world” could afford to send one of The aforementioned missions , using all of its collected 
sunlight, ance every 2.2 seconds. . 

A Dyson sphere collects all of its home star's light ; one placed abovt the Sun would 
enable us to send up to ( 4, 000, 000 / 46,650) *% 36 ships per second or roughly one mission 
every 12 milliseconds . Plainly , the antimatter drive is for Type I civilizations , those which 
can harness the energy of entire stars. 

x * * 


tt 


’ * 


10. THE QUINTESSENTIAL SINGULARITY 21 XII 1980 


The Hertz sprung - Kassell diagram iS a gregh which classifies stars according to surface Temperature. andl 7 
folniasic brightness (or luminosity) Virtually all stars fall info one of the iis regions indicated ; the position 
of the Sin is marked. / have discussed previously fhe effed of the Doppler s ft on the appearance of stars. 
| have been sing the formulas derived by McKinley and Deherty in their article in the American Jrornal of 


Physics. For a given Dappler fer. D, fhe apparent surface temperature becomes T* DT sod the 


fi i » 


10 


absotute magnitude 


apparent magnitude becomes + 


7 


m= m+ 25 lg D - eco (1-4) é 


Absolute magnitude isa logarithmic scale keyed h the star’ luminosity (or power ovtpat) , with « decrease 
of pre magnitudes corresponding fo an increase in luminosity by a packer of 100 ; the absolute magnihde f 
the Sun is aboat +5. 
The above relations are applied to the H-R diagrom for various extents of sedchift. Cosmologists 
define a redshift value, Z, which is related fo the recession speed of a _gelary , Be %, hy the 


equation * a T+ 
4 z- fe8 -1 


spec tral type 


eee 
ees tae | 

m . cohice 

areas ace hig 


ie Sher giants 
Stee o—______4 9 - 


Ones @ 


Pe mu 
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For redshifts, the connection between the redshift leyel and the Doppler factor is De a 
The foar smaller graphs show the H-R diagrams fir the following eee 


Zz fE r_(meqaparsees) 
1 0.600 2h 00 
Z 0. goo 3200 
3 0. 992 355° 
4 0.923 3890 


The dishinees listed fer the receding gelaxies are based ma value fr the Hubble constant of 
75 ba ec |megaparsec (a megaparsec is about 3.3 million light- years). From the graphs shown, it 
becomes evident why very distant galaxies are dificult to observe : just about all of the visible 
light is supplied by the very rare , hot, bright stars. The far more common, cooler stars have 
virtually alf of their visible emissions shifted inky The infrared. 

x * * 


| will discuss fere the Seometry involved in determining the apparent path or “shy ~track”" of 
a eos ynchronous satellite. Ata later fine, | will show how this can be applied to a couple of 
related problems. 

First, we must look at the  geametry of an orbit. Syst six parameters are necessary to completely 
describe the posi fion of a body in orbif. Ino of these specify the 
size and shape of the orbit. (We will only deal with ellipses , since 
we are interested in closed trajectories here.) The semi-major axis, 4, 
is just half of the long axis of the ellipse. The eccentricity, ¢, may 
he defined as The ratio of the distance frem the center fo ane focus 
fo the length of the semi- majer axis . For an ellipse, the range is OSe<f, 


plane views of an orbit ; here 
Earth occupies ome focus of The ellipse Three porameters suffice to Speci the orientation of the orbit in : ie 


The inclination, ¢, is the angle between the plane of the orbit and 


J 
wt the plane of the Equater. The intersection of these tuo planes — 
produces the fine of hedes 5 the ascending node is the ene Throvgh 


which an orbiting body is carried from below to above (or North) of 
the plane f the Equater. The direction of the ascending node, Sb, 
is measured eastward from the direction of the vernal equinox ( but we 
Shall not need that here), The argument of perigee, W&, is the angle 


Three-dimensional view of an erbit ; p marks measured along the orbit in the direction of orbital motion from the ascending 
tre orbital perigee and db, the arcending nedé 
node t the perigee of the orbit. The last parameter indicates The 


position of the bedy aleng its orbit, One yalue which may be used is ££ 


the anwat of time since the body last passed its perigee point. One may also vse one of three angles + the 
ee anomaly ,_ Ae % - 2m radians, where P fs the orbital period ; the eccentric anomaly , E , measured frm 


the center of the orbit, in the direction of motion , from perigee f the body zor the tre anomaly , w, measured 


plese of the 
Equator 


ae oot 


21 XII 1989 THE QUINTESSENTIAL SINGULARITY 13 


trem the occupied focus of The orbit (in this case, the center of the Earth) | in the direction of motion, from perigee 
to the body. 

It can be seen that M advances jn a per ectly uniform manner with the passing of time. Hoveever, 
an orbiting body does not move aniforml in its orbif : it travels fastest near perigee and slowest neor apogee. 


This is seen in the following relations among The three anomalies: 


M=E-e sinE , sp = oe » Where all angles are in radians 
(1radian = BY degrees) Fi 
If the orbit is a cele, e=0 and M=E=v ; otherwise, Me Ey only at perigee (where M= 0) or 
al apogee (where M= a radians), 
LetS make life easier fe ourselves with a few simplifying assumpiions. We will treat fhe satellite as 
exactly geosynchronous «we will take its orbital period as exactly one sidereal day (23h 56™ 48091) , which 
fires the orbital Semi-major axis at a= 6.61073 Rg . One can imag ine that if the orbit were a bit tes 
large , the orbital period woold be a little longer than a sidereal day , so the satellite would lag Earths rotahon 
and Appear toa ground observer fo drift west ; similarly, if the orbit is a ki#tle tos small, the satellite will appear 
fo alvift eastward. We will place our imaginary viewpoint af the center of the Earth, which is at one orbital focus, 
to simplify the consideration of line-of - sight; two graphs have been included, for one of the orbrtal sifvatios, 
of an apparent satellife path seen frm Earths surface at the Equater and fr 40° North latitude. The differences 
tue te the shift in viewpoint are minor. Finally , we will assume that perigee Kies on our meridian (norfh-soath line) ; 
we can then reduce two parameters to one and define ay 360°- 49 as the angle measured along the orbit in the 
ditecion of motion from perigee fo the ascending node. ati whe 
What romains to be determined is the angle, ™m, measured eastward 
at the North Pole from aur meridian te the satellites position. This may be 
obtained frm the spherical triangles shown below, where we define v= D-u)" 


and 7] = Mo + m. The relations derived are : oI 


orbit 


Equator 


cos Q= - Sine sinus” , cos i a’/sin Q ; 


cos A = Sin é sinv’ , COs m= cos vf sind 7 


The angles 7” and (y0°- £) give ihe position east or nest of our meridian 
and north or south of the Equator , respechvely 

The following pages of graphs illustrate apparent satellite paths Jia 
a variety of values of e,¢, and w’ ( typical valves for Westar satellites are 
e~ 0.0002 and ¢~ 002), The numbered points indicate T in sidereal 
hours. For hw eccentricities, the paths are reminiscent o f Lissajous figures, 
since The east-west and north-south angles behave nearly Ike sinusoidal 
fanctions. for an eccentricity of 0.2, however, the asymmetry between 


molten near perigee and near apogee becomes obvious. 
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@= 0.0002 i= 002 all graphs on this page are fo the same scale 


2 
Noy 
Pel 


oN ane _ 4° 7? 5 tore Bs 7 ~ Gee yocers ~g -9- 0 ae eS rT. poe “e 


? 


: M78 noe ee Wirt 1S : 
' . : ; Seite fo ae | - 


tite oe face ee A Naat a ol eal et ae eee ae 
t9’= 0° Seen from Earth's surface at ne w= 9° seen from Earths surface at yor 


—— $$ the banator 
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ee gach set of tree graphs is fo the Same Scale 1 
_ -€20.2, ¢= 0°02 Se ere ee ee ee ee 


21 XII 1980 THE QUINTESSENTIAL SINGULARITY 17 


Wu is contemplating the relocation of Westar I from its present location at 99° W. to 93° W. 
after the launch of Westar IV. They wish to complete this movement in about eight days . | was asked 
a ee description of Hie joaheuver 16-orden po. clelermine Haw viveh feel would be consumed. 

A geesynchronovs saiellite , as mentimed before, has an orbital AV = 9.32 fps ‘ 
period of go Sh seconds , which requires an orbital Senicnia ey axrs of 
6.61073 Re. If we wish to make the satelite drift 16° eastward 
in eight deys , We must place tt into a smaller orbit that will cover 362° 
per dey. This new orbit would have a period of eo of a sidereal dag, 
or 84,638 seconds , and a semi-major ax/s of 6.59636 Ke 

One tinds by examining the relahye fofal energies of the two orbits 
that a velocity change of about 9:32 feet per second at The initial orbit ee 
and a change of very nearly the same amount in the same direction in the ois ; 
ee j transfer frm synchronous to evift” orbit 
final orbit will produce the desired orbital transfer. The same changes must 
be made again in the reverse direction of motton to get the satellite back to the Synchronous orbit: The 
entire group of pour Thruster: firings consumes about three poxnds of hydrazine, the amouat we uce in routine 
corrective. maneovers in about three months. 

When the satellite is in transfer between the two orbits, it gains 0750 of longitude relative fo the 


Earths rotation, The complete maneuver schedule is as pollens : 


0.00 days + execute braking maneuver at 99°0 W. 
execute second braking maneuver at 93°5 W; 
satellite és nou in “drift” orbit 


execute acceleration maneuver af 93°5 W. 


0.50 days + 


ehe bile Me) 


y.00 days : 
3.50 days : execute second acceleration manevyer at 93/0 W; = or 
relocation in geosynchronous orbit js complete : 
garue™ 5 
The expected nominal longitudes of the five Westar satellites by o ¢ ‘te i 4 ss 
January 1983 will be: as. ea 
v I I Ww I VIRGO % ar a 4 
° fae wc AN eR 
(srw) = 3") GP) G9) ee ye I sre ae 
poe “@ Spica a ; ‘ 
The apparent positions against the stars at O* Greenwich Sidereal Time : a 4 | 
(when the vernal equinex lies on the meridian at Greenwich) are shown in large- and 50. : | 
small-scale sky charts for Glenwood (74°94 W., 4rziaN.) and Chicago convus | se A 29 
(3777 W-, 4i?g N.); the local meridians at me pai are also indicated. © ge os 
praner map: Venus is sinking rapidly toward the southeastern horizon with each o ads a F 
7 alice cape ehaa creep ree pertegend 39 
successive dawn. Mars is still above the horizon at sunset, but is very low in “4 
the southwest. Mercury is also up near Mass , but is too clese to the Sun to Seat Sch F 4 
piek oot ; it will be higher ebove the horizem in early February. Jupiter and uy | 
140 
Saturn will be in conjunction at nearly the same spet in Virge for The next 8” : 
few months. They presently rise before midnight ; Jupiter is much the as erent 3 
Earth will be at perihelion at about 9 pM EsT on . @ fe a 
. ere torn Bataan 


brighter of the two. on 
January 2, at its minimal distance of 9t-4 million miles Cilg7. million km. 


) ‘ . 
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As an annual reminder, I will say that I 
write out comments only if I feel I have some- 
thing to contribute. The phrase "RAEBNC" will 
be implicit throughout: I have read and enjoyed 
everybody's work, but I won't bother to say that 
I have nothing to say. There are also a few 
discussions raging from which I am refraining 
from tossing in my two-cents' worth, as I have to 
keep the bulk down somehow... 


POLES OF ORDER 1 (AT #8) -- 


555: Okay, I'm crazy: 
gency Editor. Just give me 
if you please. My address, after April, should 
be stable into 1982. I can gain access to Xerox 
equipment for the forseeable future. 


me down as an Emer- 
a month's warning, 


put 


CRAY: At least Ambercon got a better write-up 
than the Boston Globe gave Noreascon, which fea- 
tured that SF great, Igsac Asimov (sic). Might 
it be a good idea for conventions to prepare their 
own press releases so the facts aren't mangled 

and the tone does not condescend? 


UNPAID BILL: Broke or not, you'll be kept under 
close scrutiny at art auctions... 

Gee, my SCM250 has only been in the shop 
thrice in eleven years. It sounds like yours has | 
a yellow, dimpled skin and is kind of tart. 

I"m not going to complain about the length 
of your discussion of superconductivity (not in 
this issue, anyway). In fact, it was interesting 
to me and helped answer a few of the questions I 
asked last time (which you didn't see, since I 
didn't have a current address to mail QS7 to you). 


PIECE OF ANGRY CANDY: There was a strange articie 
in the Quarterly Journal of the Royal Astronomical 
Society back in 1979 about how an advanced civili- 
zation might weather even the Heat Death (for 
those of ‘you'who plan to be around another 1914 
years or so), 


FORCED BUSSING: I believe the two English words 
in Star Wars are something like "SYSTEM INOPERA- 
TIVE" printed on the panel of the tractor beam 
control that Obi-Wan tampers with. I just regar- 
ded that as the same sort of simultaneous trans- 
lation that is conducted with the spoken dialog. 

I assumed that Luke's training session in 
Empire took place in "no-time", though I doubt 
that was the intention. Another thing that 
bothered me was how he got there: I didn't think | 
fighter craft were capable of interstellar 
flight. 


INSUFFICIENT SCOUNDRELS: Richard Thomas appeared 
on a New York talk-show to discuss Battle Beyond 
the Stars. He said that it was a movie that does 
not take itself seriously. They showed a love 
scene as the film clip: he sure was right, but 
the dialog seems so stilted to me that I couldn't 
work myself up to see it. Maybe I'll go if it 
shows up on a double feature at the Cort Theater 
for 99¢, 

How much would you charge for a life-size 
plush banderanatch? As a serious question, how 
much would you charge to make an 18" high Chmeee? 


IN THE LAND OF SMOG AND HONEY: 
14~page ‘zine isn't hard... 
Your description of California driving makes 
it seem little different from driving I've con- 
tended with anywhere else in the country. I'd 
like to see drivers re-tested every couple years! 


See, writing a 


WESTECH: And what's wrong with reduced type? 
Don't you read your APA-TECH with a field ion 
microscope? 


(Aside to GTB: does an Alice Insley cover on 
The Mu-Betan count as a page for her or for Mike?) 
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POLES OF ORDER 2 (AT #8) ~~ 


COHERENT WRITING: The last 1 heard on the nine- 
digit ZIP code is that the Senate is trying to 
sit on it: they're not convinced it'll save all 
that much money. They're not wild about a 
30,000-page directory or a toll-free number, 
either... 

A Northern Lights cigar would be an Aurora 
Corona Corona, but a solar wind cigar jammed into 
an SCM typewriter near Alphecca during a total 
eclipse would be a Corona Corona Corona Corona 
Corona Borealis. Enough, I'm getting a Coronary! 

Don Martin reached me at the impressionable 
age of six and I've always enjoyed his particu- 
lar brand of silliness. I'd like to get a pair 
of those hinged shoes his characters wear. PWING! 
GLUK~FWEEE! 

We limited the number of Niven questions in 
the Whatcon Trivia Bowl, since we already had 
Rolf's fine Known Space Quiz, reprinted in this 
issue (and which I think you won, wise-guy). 


PIECE OF ANGRY CANDY: When the Titans chose to 
assail Mount Olympus, they had to pile Mount Ossa 
upon Mount Pelion to make themselves a step-ladder 
(they came to a very sad end for their troubles). 
Hence, Ossa-on-Pelion's motto is "No Job Too Bigt". 
Sometimes I fare better than the Titans did... 
There, now how about explaining some of your 
references in print, or are you going to insist 
on a S.A.S.E.? 

I cannot claim credit for another man's 
work. “Close, But No Cigar" was the brainchild 
of John Nine. If we do the Chicon Trivia, that 
may be one of the nicer categories! (Well, maybe 
not, but we do try to go for the off-beat...) 


(I did have a lot more comments for AT #8, but 
they were getting really stale.) 


POLES OF ORDER 1 (AT #9) -- 


555: Fool that I am, I accept the position of 
Guest Editor for AT #13. I will announce my new 
address before the time comes... : 


I wasn't blaming you for not getting Marty's 
first contribution -- I just assumed you had all 
of the remaining copies. Anyway, I finally did 
receive my copy. I apologize for bothering you 
about it. 

I have been sending my post-mailings to 
people who were listed on the previous two ros- 
ters, since they were theoretically the ones who 
would get the current APA, and directing the 
leftovers to you. Somehow I managed to miss a 
couple folks at the time... 


TIME-DEPENDENT OPERATOR: You didn't really have 
to go and change your title... 

The black~hole ad made me think of an astro- 
nomy final exam cover that I was given a copy of. 
Just the thing for the holidays... I will try 
to republish it somewhere around here (it's an 
Nth-generation Xerox). I thought that the Bos- 
ton Museum of Science and a few other organiza- 
tions had already auctioned off most of this Uni- 
verse, 


RENT-A-VIBE: Some of the toughest wargamers I 
know are pacifists, just as physicians make the 
worst patients. (Uh oh, is this an attack of the 
fifty-foot, radioactive glibs?) In my own case, 
T haven't decided whether I play out of intellec- 
tual amusement or to vent aggression. It appalls 
me to think that those little cardboard chips 
could actually represent living humans. I can't 
play "Nuclear War" more than once in a great 
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while because the idea of wiping out several hun- 
dred million people in a single game gets to me. 
(I can play OGRE with a clear conscience: it in- 
valves cybernetic combatants.) Then again, why 
do some people like murder mysteries? Did you 
ever hear the story about the German generals in 
1944 who fought out a simulation of the best way 
for the Allies cto invade Europe, only a few hours 
before it was used successfully at Normandy? 


YOUNG AND ABROAD AT THE (ONCE ONLY) RINGED PLANET: 

Some physicist was working on the idea that 
organic molecules in living things are preferen- 
tially levorotary due to the asymmetries of the 
weak nuclear interaction. If this is so, it would 
improve planetary compatibility a bit (including 
the compatibility of alien microbes with your 
body). 

In his Extraterrestrial Civilizations, Asimov 
deals with the concept of the generation-ship as 
a means of interstellar travel. He suggests that 
it is more likely, in the long run, that such tra- 
vellers would simply use the resources of a pla- 
netary system to replenish losses (and occasion- 
ally rebuild the ship) and head off again. 


THE (adj.) MU-BETAN: Hope the galactic data 
I handed you was of assistance. Need more? 

Only ten magazines? I'd have to drop about 
eight, though admittedly a few of them are 16- 
pagers or less. Most of them are connected with 
my most obvious field of interest... 

I found your remarks about Chicago amusing. 
From across the Hudson, the skyline of New York 
seems to say to me, "G'wan, I dare you!" 


POLES OF ORDER 2 (AT #9) -- 


CONVEYOR OF CATEGORIES: Thank you for the addi- 
tional laws; I was unaware they had names. I also 
like Krupla's Observation: If you see someone in 
a white lab coat, you can be sure s/he thinks 
s/he's a scientist. There's a little paperback 
out called something like 1001 Logical Laws; it 
seems to be a treasure trove of such items. 


UNPLEASANT DIURNAL SHIVERS: Sure, you can go 
around using ellipses that way, if you're gonna 
punctuate properly... 

Apparently, 1750 Arch Records has now re- 
leased two volumes of Nancarrow's music as a two- 
record set. (Drat, what do you do if you already 
have Volume 17) 

Must be someone else who has the #4 tran- 
sponder blown, someone like RCA. My partner Con- 
troller, whose former classmate works at the RCA 
station down the road, also tells me that Satcom 
Two is "falling apart”. Tsk, tsk... 
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The Xerox Reproduction Center 
forgot to reduce one of my 
pages. It's times like this 


when | wander whether phofo- 


reductio is worth the trouble... 
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THE TOOKIE MONSTER SEZ: A spinning galaxy 
one of the errors; the other was that nice starry 
background in intergalactic space. (I can imag- 
ine how that happened: someone saw these photos. 
of galaxies with all the stars around and repro~ 
-duced it.) 

_No ballistic trajectory from the Earth's 
surface will get you into orbit. If you don't 
make escape speed (corrected for air resistance), 
you'll wind up back on the ground sooner or 
later. Your projectile needs to carry some pro- 
pellant to alter tits velocity vector, so that the 
trajectory "detaches" from the Earth. 

Have you looked into railguns? With the 
proposed muzzle velocities of 150 km/sec, if you 
aim toward Vega, you can throw things out of the 
Galaxy! 


was 


ALEXANDER GRAHAM BILL: Oh well, since I couldn't 
get a fix on your position, I foisted the prob- 
lem onto GTB; I figured she'd get your new ad- 
dress when your next contribution arrived. All 
of this seems yet another good reason to get my 
submission in on time. All of this doesn't make 
it likelier that I will... 

I agree with you in your discussion of the 
characters in Empire. What some people have been 
calling character development, I consider mere 
delineation, a filling-in of details. This alone 
doesn't make them any more real. 


RENT-A-VIBE: I don't find any particular en- 
croachment upon head-room in my Pacer. In fact, 
it has more space for my assorted anatomical com- 
ponents than every compact and many "full-size" 
cars that I've been in. 


POWER OF PUTATIVE THINKING: You're right, of 
course (WHAT? He's RIGHT?!). Nature doesn't use 
simple linear differential equations because of 
“problems such as explosive growth and endless 
oscillation. Thank goodness for damping! I've 
always liked the function which Phillip Morrison 
calls "the birth and growth of practically any- 


thing". After a shaky start, it undergoes expo- 
nential growth until other forces come into play, 


causing it to level off, time (arbitrary units} —> 


1 


A DILLER, A DOLOR: The modern sky atlas has been | 
tried a number of times, most often by radio and 


X-ray astronomers, for whom the classical constel- 
lations are pretty worthless. Constellations such 
as Ronald McDonald and the Batmobile have appeared, 
Even the National Lampoon turned Corvus into New 
Rock Album and the Gemini into Mork & Mindy. A 
modern mythological sky atlas should also relabel 
the few hundred bright named stars. With what we 
now know about some of these stars through contem- 
porary astrophysics, numerous possibilities arise. 
Epsilon Lyrae, a quadruple star system, could be 
renamed Bob & Carol & Ted & Alice. The mind reels, 
Or possibly gags. are you sure this is less work 
than a Techie Tarot? 

Frankly, I can't say that GT goes unnoticed 
by the outside world. I get the impression that 
other folks hear all the noise and either follow 
escape trajectories or, occasionally, stray through 


the event horizon, 


should be collected. 


I couldn't care less for Gribbin's apologia. 
It fs just bad science to Propound a flimsy theory, 
have the underpinnings yanked away, and then clain, 
"If my predictions hadn't been so extravagant, 

I'd have been in the clear." I think the line of 
investigation may be worthwhile and more data 

T juat can't help thinking 
that this guy likes having his name before the 
public... 

(My criterion for basing a theory on avail- 
able information is this: Imagine you are accused 
of a capital crime and must defend your plea of 
innocence on the basis of the evidence.) 

* 
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In case you were 
to the author of KWIP 
.I reproduce below the 
ceived (1 don't think 


wondering whatever happened 
and other unusual apazines, 
text of a posteard I re- 
he'll mind): 

11-18~80 
- Dear Greg, 


Thanks for sending me your zine. 
still be interested in getting it. 
a litcle disorganized for me, since I just got 
married and moved to Georgia. I'm still working 
toward getting out of apas & into general pub- 
lishing. 

Surprisingly, cable-TV here is poorly run 
and has little of worth, so I'm learning to get 
most of my amusement from short-wave radio. Not 
that. this paragraph is relevant, but it fit the 
space on the card. By the way, my new phone # 
is’(912)-764-9851, just in case anyone asks. 
be "in touch" later. 


Yes, I'd 
Things are 


I'll 


Kip Williams 
312 S. Zetterower #5 
Statesboro, GA 30458 


I had a phone conversation with him a bit before 
that time. He indicated that he is withdrawing 

From APRAs, so that he may devote more time to a 

single fanzine of his own. I have been sending 

him my stuff as barter. 1°11 let you know if I 

hear more... 


POLES OF ORDER N -- 


SCIENCE VS. RELIGION 

T'm a little disappointed that I failed to 
stir up any further discussion on this, after try- 
ing my best to bait you. I'm not sure just where 
I left off after all this time, so I will just 
speak my piece and hop down off the soap box. 

What got me started on this was Jamie's pro- 
testations of the seriousness with which many 
people treat the Tarot, astrology, and other 
"occult" fields. As Gretchen has already said, 
most of these people only deal with these matters 
for amusement. I will not beiabor the issue of 
whether there is anything to these disciplines. 

My own feeling is that they ought to be at least 
examined and not simply dismissed out of hand. 

(in my own case, I began my study of astrology 

fer two reasons. One was the letter signed by N 
eainent astronomers and Nobel laureates, including 
my astronomy department head, proclaiming that 
astrology is bunk. That's as may be, but the 
declamation of a few dozen intellectual leaders 

is hardly going to put the public off something 
that's been around for at least five thousand 
years; in fact, it rather had a "banned in Beston" 
effect. I objected most to their use of "author- 
ity" to tell people what they should or should 

not accept. The other reason was that whenever I 
was introduced to most people as an astronomer, I 
was asked, "Oh, do you do horoscopes?":; I decided 
to- learn how...) 

The issue I am really concerned with is the 
suggestion that these mystical ideas have no place 
in “rational” thought and that "reasonable" people 
should have nothing to do with them. What I have 
been trying to show, in my oblique way, is that 
there is much less separation between science and 
religion (or mysticism) than is generally acknow- 
ledged. To deny any connection between the two 
is to neglect the examples set in the development 
of science and philosophy. It is certainly the 
case that science deals with mechanism and the 
physical realm, but the motivation to find those 
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mechanisms and the approaches taken in finding 
them enter the reaim of the ineffable. 

In my own field, this sort of thinking 18° 
best represented in the persons of Aristotle, : 
Copernicus, Kepler, and Einstein. I referred to 
Einstein as "one of the most successful mystics 
in human history: successful, because he formu3 
a world-view which accurately describes the 
nature of the Universe as it is still understoudl. 
Were that view overthrown tomorrow, it ‘would nor 
diminish that accomplishment. I call him a mys- 
tic because of the kind of thinking he used to 
initiate his theories. His particular concepti+n 
of the Creator and the kind of Universe such a 
Creator would produce led him to the necessary 
assumptions for his relativity theories. Einstein 
frequently spoke of the nature of God (He is sub- 
tle but not malicious, He does not roll dice,~ 
etc.) and these ideas did influence his thinking. 
Jacob Bronowski said of him, "Hé had a peculiar 
way of speaking sometimes as if God were his 
uncle and sometimes as if he were God's uncle." 

I haven't the space to elaborate on the work of 
these people and others, but I feel that an exam= 
ination of their recorded thoughts shows that 
such a "mystical" connection is plainly there. 

What then is the difference between acience 
and mysticism? Science is of a self-correcting 
nature. It deals only with reproducible phenom- 
ena, since one must be able to isolate and exam- 
ine carefully a mechanism or relationship in 
erder to describe it accurately. It is an “eco- 
Nomical" philosophy: Occam's "razor" directs a 
search first for simple hypotheses, which carries 
the implicit assumption that Nature is simple. 

It insists on a causal Universe: physical events 
occur due to acting mechanisms. It maintains 
that there is no "deceit" at work: Nature doesn’t 
just happen to make things appear a certain way 
when they are "really" something quite different. 
It requires what is sometimes called the “cooka- 
bility" of a theory: a theory is meaningless un- 
less it leaves ways in which it may be attacked 
by rigorous tests; the more of these tests to 
which the theory is subjected and passes, the 
“stronger” it is. An untestable hypothesis ean 
never be a scientific theory. 

This is why a concept such as Creationism 
is not a "Sclentific" theory. It presumes that 
the physical evidence is not justification for 
an “evolutionary” model of the Universe because 
it is misinterpreted or deceives us into believing 
the World is much older than it is. I will grant 
that this could indeed be the case. Because of 
its very nature, science does not "prove" any- 
thing; it can only be a description of physical 
phenomena. On the other hand, hypotheses such 
as Creationism are untestable. No statement 
about the past is ultimately provable. The 
classic philosophical question is: Suppose the 
Universe and everything in it, including you and 
your memories of its past (and of various crea- 
tion myths, if you like), were created just one 
second ago -- how could you know? 

These issues (and others) must be decided 
by a combination of faith and logic. To my mind, 
which world-view one adopts is a matter of indi- 
vidual choice, but one must be aware of the hid- 
den assumptions and the uncertainty of any knowl- 


edge. The Universe offers no indication of what 
beliefs are "right". 
*ehop* *clump* Thank you. 
wk 


I tender my regrets that I cannot come to 
Ishercon; hope it is lots of fun. If the plane 
fares don't break me, I look forward to seeing 
you folks (as many as possible, anyway) frequently 
this winter. 


